The cavitation cloud generated by submerged high-speed water jet has periodicity. The periodicity is provided by alternately repeating the bubbles generation and shedding process and cavitation nucleus filling process. Therefore, the construction of the filling process allows control of the shedding frequency of the cavitation clouds and may improve the aggressive intensity of the cavitating jet. In this paper, the water flow holes were provided at the nozzle throat outlet in order to form a stable and continuous filling flow. The aggressive intensity of this nozzle was compared by the mass loss of JIS A1050P. In addition, the cavitating jet was observed with a high speed video camera to confirm the characteristics of the jet. As a result, the mass loss per unit area increased as the diameter of the water flow holes increased. It is speculated that the enhanced flow around the cavitating jet due to the action of the water flow holes caused the increase in the damming pressure on the specimen. The increase in damming pressure increased the impact density and collapse impact force of the cavitation bubbles. Moreover, the large water flow holes resulted in stabilization of the shedding frequency of the cavitation clouds and growth scale. It may be a factor that the stable supply of cavitation nuclei to the cavitation main generation field was realized. However, since the water flow holes did not change the shedding frequency significantly, it is considered that the influence of the frequency on the aggressive intensity is small in this experiment.
, the larger the diameter of the water flow holes, the smaller the inner diameter di, the outer diameter do and the area A of the annular erosion area. This means that cavitation bubbles collapsed at the center of the jet. It is presumed that the flow from the water flow holes to the nozzle plate outlet enhanced the accompanying flow around the cavitating jet, and the damming pressure on the specimen increased. Looking at (d), as the water flow holes diameter is larger, the mass loss per unit area m/A tends to increase. This factor includes the increase of the collapse impact force of the cavitation bubbles and the increase of the impact frequency to the same place on the specimen. It is possible that the increase of the damming pressure on the specimen due to the strengthening of the accompanying flow resulted in the increase of the collapse impact force of the cavitation bubbles. The decrease in erosion area means that the impact density of cavitation bubbles is increased. Fig. 4 Erosion area after erosion test for 15 minutes. The erosion area has a central erosion area by the jet core and an annular erosion area by cavitation. Fig. 6 . Based on fshedd of the nozzle without water flow holes, fshedd is increased by 7.7% in the nozzle with water flow holes of dh = 2.0 mm and by 4.4% in the nozzle with water flow holes of dh = 3.5 mm. Since this increase rate of fshedd is largely different from the increase rate of Δmmax shown in Fig. 3 , it can be judged that the increase of the shedding frequency does not lead to the increase of the mass loss. At s > 300 mm, fd drops to below 120 Hz depending on the water flow holes condition. This indicates that the cavitation clouds are difficult to reach to s > 300 mm. Fig. 9 The power spectrum density of the shedding frequency fshedd obtained by Fig. 8 . The power spectral density of dh = 3.5 mm is larger than the other conditions in most of the stand-off distances for which frequency analysis was performed. Therefore, it can be judged that the shedding frequency under the condition of dh = 3.5 mm is the most stable. It is presumed that this is because the flow of the main generation space of cavitation bubbles is stabilized as a result of the stable filling flow being formed by the water flow holes. mm, the nozzle with the water flow holes has a higher flow velocity U than the nozzle without water flow holes. Fig. 11 The width of cavitation clouds w at each stand-off distance. There are peak at all conditions. This peak position substantially matches the cavitating jet aspect of Fig. 6 . Under the condition where there are no water flow holes, it is considered that there are two peaks because the straightness of the cavitating jet is low. Fig. 12 Reynolds number Re at each stand-off distance s. The flow velocity U and the width w shown in Figs. 10 and 11 were applied to the representative velocity and the representative length. The maximum value is shown near s = 150 mm under all water flow holes conditions. This s substantially matches the sopt obtained by the erosion test. This indicates that there is an optimal value for the product of flow velocity and width. When the flow velocity is high, that is, when the stand-off distance is short, the impact of the undeveloped bubble acts because the sufficient time for the growth of the cavitation bubble can not be taken. Therefore, in order to increase the mass loss, it is desirable to break up the bubbles on the downstream side where growth time can be secured. On the other hand, the width of the cavitation clouds affects the impact density on the collision surface. A small width, that is, a high impact density, makes the erosion easy to progress. In terms of the trade-off between bubble growth time and impact density, it is assumed that sopt was obtained near the Reynolds number maximum. The exponential approximation of this curve is St = 0.038e 0.006s , which is represented by the curve in the figure. For reference, the Strouhal number for the optimum stand-off distance sopt = 150 mm in the erosion test is 0.093. 
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